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Always wanted a robot...

Studied hard — took the
hard classes

Mechanical Engineering
Research projects

Graduate School —
Nuclear engineering and
robotics
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Electro, Westinghouse, 1939 Unimate, 1961
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Deep Blue, IBM, 1997 Sojourner, NASA, 1997 Aibo, Sony, 1999
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Questions:
What does a robot look like?
What does a robot do?

Can you think of anything all robots have In
common?

My definition:

Robot: A programmable machine that can do
work in the physical world
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UBR-1. Unbounded. 2014 Quadrotor swarm, UPenn, 2012
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Questions:
What do robots do for humans today?

What don’t they do, that we thought they
would? Why not?

What will they do in the future?
Thoughts:

Autonomy vs. teleoperation

How hard is the task? The environment?
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Teach Pendant

Teach/Play method

“Remote Control” the
task, then play it back

Very robust method of
programming

~lexible to program,
out not at playback

Motoman Teach Pendant
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Direct Teach

No pendant

Requires extra thought
be given to
worker/programmer
safety.

Flexible to program, but
limited at playback

Baxter, Rethink Robotics
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Software Development Kit (SDK)

Relatively simple way to
develop complex
programs

Often includes Integrated
Development
Environment (IDE)

May be graphical

Fully programmable within
scope of SDK/IDE
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Computer Programming

Requires ability to write
code

Application Programming
Interface (API)

Many languages
available (C++, Java, C#,
Python)

Fully programmable and
extensible
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Discussion
Questions:
When would you use each programming
method?
Who would be likely to use each programming
method?

What are the trade-offs between different
programming methods?

Thoughts:
Robustness vs Flexibility
Operators, programmers, researchers
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A roboticist works In robotics, but what is
robotics?

Mechanical Engineering
Electrical Engineering
Computer Science
Psychology

Sociology

Law

Economics
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What skills do you need?
Mathematics
Broad science and engineering
Specialization in some aspect of robotics

What else?
Creativity — There are many ways to skin a robot.
Perseverance — Code never works the first time.
Love of learning — It doesn’t stop after school.
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